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@ Depottablette 

(§) Depottablette^ die als Depotbasisbastandteil Hydroxypro- 
pylmethylcellulosetellchen enthait deren Schuttdtchte nicht 
mehr als 0,35 g/ml betrfigt, wobe! nicht weniger als 95 
Ma88en% eln (100 me8h-)Sieb mit 0,15 mm Maschenwelte 
passieren kdnnen und die einen Substitutionsgrad an Me- 
thoxygruppen von 19 bis 30 Ma88en% und einen Substitu- 
tionsgrad an Hydroxypropoxygruppen von 4 bis 12 Massen^H) 
haben. 
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Beschreibung 

Die vorUegende Erfindung betrifft eine Depottablette vom Matrfactyp. die einen phannazeutisch wirksamen 
BestandteilinfestgeiegtenRatenfreisetzenkann. ^ _ j Ar™»; 

Die VertrtgUcWceit zwisclien einem Patienten und einer Arznei sollte verbessert werden. falls die Arznei 
beispielsweise einen Nebeneffekt hat Eine Depottablette ist ein Medikament, bei «^«? 
bestSnmten phannazeutisch wirksamen BestandteU an den lC6rper so kontrolhert werden kami. daB der medra- 
nische Bestandteil kontinuierfich mit einer festgelegten niedrigen Konzentration freigesetet «^ wobei der 
Blutpegel an diesem bestimmten medizinischen BestandteU so kontroDiert werden kann, dap er nicht hSher als 
ein festgelegter Pegel wird, so daB dessen Vertraglichkeit fOr einen Patienten verbessert wird. ZusatzUch erteubt 
die Depottablette eine Verringerung der HauHgkeit der Arzneiverabrcichung. Aus diesem Grand muB die 
Depottablette ihreWirksamkeitOber einen langenZeitraumbeibehaltenkSnnen. ^ ^„ . . 

Verschiedene Arten von Depottabletten sind bekannt. z. B. eine vom Matnxtyp, die durch Vermischen ernes 
phannazeutisch wirksamen Bestandteils. eines wasserloslichen Polymers und ernes Wachses und anscUieBen- 
dem Pressen des resuWerenden Gemisches gebUdet wird; eine vom Kapseltyp. die entensche KSrnchen, die 
einen phannazeutisch wirksamen Bestandteil entiialten, und einen medizinischen Bestandteil entiiai^die m eine 
Kapsel eingebracht worden sind; und cine vom Mehrfachtyp.die durch Verpressen ernes pulvngen Bestandteils 
erhalten wild, der einen pharmazeutisch wirksamen Bestandteil enthalt ....... j 

Die Depottablette vom Matrixtyp wird auch als eine vom Diffusionsgeschwindigkeit-bestimmenden Typ 
bezeichnet Der darin enthaltene phannazeutisch wirksame Bestandteil wird aufgrund des KonzentraUomgra- 
dienten an dem Bestandteil selbst nach auBen (dh. das AuBere der Tablette) abgegeben. der aufgrund des 
Eindringens von Wasser aufgebaut wird, das als die treibende Kraft fflr dieses Abgabephanomen wirkt Die 
Diffusionsgeschwndigkeit des phannazeutisch wirksamen Bestandteils wini durch die geeignete ernes 
DepotbasisbestandteUs kontroUiert Unter den Matrixtypen wird fOr Depottabletten vom Gelmatnxtyp Hydrox- 
ypropylmetiiylceUulose (HPMC) als Depotbasisbestandteil verwendet, die eine wasserlOsliche polymere Verbm- 
WeSn eine solche DepitUbletie einem Patienten verabreicht wird. bUdet HPMC oder fihnliches in dem 
Kdiper des Patienten eine Gclschidit auf deren Oberflache. so daB die Abgabegeschwmdigkeit an deren 
pharmazeutisch wirksamen BestondteU kontrolliert wird. Die meisten charakteristischen Eigenschaften der 
Depotpraparate werden haupteachlich durch die Eigenschaften des bestimmten ausgewahlten Depotbasisbe- 
standteils bestimmt, und besonders wichtige Faktoren sind insbesondere das Molekulargewicht und die Hydrati- 
sierungsgeschwindigkeit(L5sungsgeschwindigkeit) der ausgewahlten Depotbasis. , „ „ 

Im Fall daB die Depottablette einen sehr wasserlSsUchen medizinischen Bestandted entiiait oder die Depotta- 
blette einen groBen Gehalt an medizinischem BestandteH enthalt, ist es erforderlich, daB der DepotbasKbestand- 
teil insbesondere die LSsung des phannazeutisch wirksamen Bestandteils gut verzdgert, d. h. daB er die Aufl6- 
35 sungsgeschwindigkeit des pharmazeutisch wirksamen Bestandteils in dem Kdrper konmjUieren kann. 

Depottabletten vom Matrotyp sind verglichen mit denjenigen vom Mehrfachtyp leicht hersteUbar und biHig. 
Die in der japanischen Patentanmeldung mit der Ver6ffenUichungsnummer 58-110531 beschnebene pepotta- 
blette entiiait HPMC, deren 2% waBrige LSsung eine Viskositat von nicht mehr als 800 cPjjemessen bei 20 t, 
hat, und die einen Substitutionsgrad an Hydroxypropoxygruppen von 9 bis 12 Mw$en% Iwt Andererseits 
entiiait die in der japanischen Patentanmeldung mit der Ver5ffentUchungsnummer4-15208 beschnebene Depot- 
tablette als Depotbasisbestandteil wenigstcns 25,8 MassenVo HPMC. deren 2% waBrige L6sung erne Viskositat 
von nicht mehr als 800 cP, gemessen bei 20»C, hat In diesem FaU hat die verwendete HPMC einen Substitutions- 
grad an Hydroxypropoxygruppen von 4 bis 32 Massen<K» und einen Substitutionsgrad an Methoxygruppen von 

16bb24Massen%. ... ,.,..». j • 

Bei diesen herkommUchen Depottabletten beginnen die Depotbasisbestandtede durch HydraUsiening oder 
AuflSsung in Wasser zu schwellen und bilden dann Gelschichten, wenn sich deren phannazeuUsch wirksiune 
BestandteUe aufzulSsen beginnea Wenn die TeilchengrSBe des DepotbasisbestandteUs groB ist, U!t deren Hydra- 
tisieningsgeschwindigkeit gering und das AusmaB des Anschwellens, das wahrend der Hydrateienmg beobach- 
tet wird. ist hoch. Dies venmiacht Probleme solcher Art, daB sich die Tablette aufldst bevor der Depotbasisbe- 
standteil eine ausreichende Gelschicht ausbUdet und im Ergebnis wird die AbgabegeschwinAgkeit des wirfaa- 
mcn BestendteUs nicht wirksam kontrolUert Zudem ergibt ein Basisbestandted mit solch groBer TeifchengrdBe 
keine Tablette mit erwOnschter Harte, die resultierende Tablette wird im Anf angsstodium der Abgabe zersetzt 
und dementsprechend hat die Tablette oft keineausreichendenDepotcharaktenstiken. 

Die japanische Patentanmeldung mit der Veififfentiichungsnummer 62-149632 beschreibt erne Depottablette. 
die ebeirfaUs HPMC als MatrixbasisbestandteH verwendet In diesem Fall hat die 2% waBnge LBsung^der 
verwendeten HPMC eine Viskositat von wenigstens 800 cP, gemessen bei 20»C. einen SubsUtuUons^ad an 
Hydroxypropoxygnippen von 7 bis 12 Massen% und einen Substitutionsgrad an MethoJ^gnippen von 28 bis 30 
Massen%. Zudem ist deren TeilchengrSBe so eingestelIt,daB nicht weniger als 95 Massen% der Teilchen em (100 
mesh) Sieb mit 0,15 mm Maschenweitepassieren. „ • j j- au„„k»„. 

Es ist Auf gabe der vorliegenden Erfindung. eine Depottablette zur Verfflgung zu steUen, m der die Abgabege- 
schwindigkeit an deren phannazeutisch wirksamen Bestandteil wirksam und kontinuierlich kontrolhert werden 

erfindungsgemaBe Depottablette enthalt als einen DepotbasisbestandteU Hydroxypropylmediylcellulose- 
teUchen, die einen Substitutionsgrad an Metiioxygnippen von 19 bis 30 Massen%, einen SubsUtutionsgrad an 
Hydroxypropoxygnippen von 4 bis 12 Massen% haben, wovon nicht wemger als 95 MassenVo em (100 mesh) 
Sieb mit 015 mm Maschenweite passieren kSnnen und deren SchQttdichte nicht mehr als 0^5 g/ml ist 

Die Viskositat einer 2% waBrigen L6sung der HydroxypropylmetiiylceUuloseteilchen be^ragt mcht wniger 
als 1000 cP gemessen bei 20''C. und der Gehalt an Hydroxypropylmetiiylcellulose m der Tablette betragt 5 bis 90 
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Die Erfinder dieser Erfindung haben festgestellt, daB, wenn eine Depottablette zur KontroUe der Abgabege- 
schwindigkeit eines phamazeutisch wirksamen Bestandteils verwendet wird, die Abgabegeschwindigkeit an 
dem pharmazeutisch wirksamen BestandteU maBgeblich durch die TeilchengrdBe des Depotbasisbcstandteils, 
d h. HPMQ die Substitutionsgrade an Methoxygruppen und Hydroxypropoxygruppen und die Viskositat von 5 
deren waBriger L5sung sowie die sogenannte SchQttdichte beeinfiuBt wird Die Schattdichte ist das gewogene 
lose beladene Material pro Einheit 

Die erfindungsgem2L6e Depottablette, die anhand der vorstehenden Feststellungen entwickelt worden ist, 
enthalt als einen Depotbasisbestandteil HPMC-Teilchen, die einen Substitutionsgrad an Methoxygruppen von 
19 bis 30 Massen%, einen Substitutionsgrad an Hydroxypropoxygruppen von 4 bis 12 Massen% iiaben. Deren to 
TeilchengrdBe liegt m einem Bereich von nicht weniger als 0,15 mm Maschenweite (100 mesh). Genauer kdnnen 
nicht weniger als 95 Massen% der Teilchen ein (100 mesh) Sieb mit 0,15 mm Maschenweite passieren. Die 
Schattdicht der HPMC-Teilchen betrSgt nicht mehr ais 0^5 g/mL Die SchQttdichte der HPMC-Teilchen wird 
bestiramt, indem das Gewicht der Teilchen gemessen wird, die erforderlich sind, um ein festgesetztes Volumen 
ohne Anwendung von Kraft auszufflllen, wobei ein Apparat zum synthetischen Besthnmen von Eigenschaften 15 
von pulvrigen Substanzen verwendet wird Die hier emgesetzte HPMC hat einen Substitutionsgrad an Methoxy- 
gruppen von 19 bis 30 Massen%, einen Substitutionsgrad an Hydroxypropopxygruppen von 4 bis 12 Massen%. 

Die Viskositat einer 2% waflrigen Losung der HPMC ist vorzugsweise nicht niedriger als 1000 cP, gemessen 
bei 20' C Mit Zunahme des Molekulargewichts nimmt die elastische Festigkeit des Gels zu, das durch Hydrati- 
sierung des HPMC-Bestandteils gebildet wird und bewirkt entsprechend die Verringerung der Abgabege- 20 
schwindigkeit eines pharmazeutisch wirksamen Bestandteils. Der Gehalt der vorstehenden HPMC in der erfin- 
dungsgemSBen Depottablette betrfigt vorzugsweise 5 bis 90 Massen% und noch bevorzugter 10 bis 50 Mas- 
senVo. Der Grund hierf ur ist, daB die resultierende Tablette kein ausreichendes DepotvermSgen aufweist. wenn 
er weniger als 5 Massen% ist, wohingegen die Abgabegeschwindigkeit an wirksamem Bestandteil in der 
Endstufe, in der der Restgehalt an wirksamem Bestandteil aufgrund dessen kontinuierlicher Abgabe verringert 25 
ist, abniramt wenn er 90 MassenVo Qbersteigt 

Die hier verwendete HPMC kann hergestellt werden, indem eine Masse mit emem erwtoschten VerSthe- 
rungsmittel in Gegenwart eines Alkali-Katalysators, wie Natriumhydroxid umgesetzt wird Die vorstehende 
HPMQ die erfindungsgemaB als Depotbasisbestandteil verwendet wird ist z. B. HPMC 2906, HPMC 2208 und 
HPMC 2910^ die in The Pharmacopoeia of Japan (Abschnitt 12) beschrieben sind HPMC von diesera T^p sind 30 
kommerziell beispielsweise von Shin-Etsu Chemical Co, Ltd unter den Handelsnamen MethoUose 60SH-4000, 
Methollose 60SH-10000, Methollose 90SH-4000, MethoUose 90SH-15000, MethoUose 90SH-30000 und Methol- 
lose 90SH-100<)00 erhaltlich. Diese HPMC-Produkte haben ViskositSten (2% wfiBrige Ldsung, 20** C) von 4000 
cP, 10 000 cP,4000 cP, 15 000 cP, 30 OOOcP bzw. 100 000 cP. 

Im allgemeinen enthah die Depottablette wenigstens einen pharmazeutisch wirksamen Bestandteil (Arznei- 35 
mittel) und andere fttr Arzneimittel erforderliche Additive. Beispiele fCir pharmazeutisch wirksame Bestandteile 
umfassen Theophyllin, Aspirin, Acetoaminophen, Ethenzamid Ibuprofen, Naproxen, Propranolol, Meth>ddopa, 
Furosemid Nifedipin, Pindolol, Captopril, Eiythromycin, Procainamid Chiningluconat, Chininsulfat, Isosorbiddi- 
nitrat, Vitaminpraparate wie Vitamin C, Bi, B2, Be und Folsiiu-e, Eisenpriparate wie Eisen(II)suIfat und Kalzium- 
chlorid Diese wirksamen Bestandteile kdnnen, auch wenn em hydrophiler wirksamer Bestandteil oder ein 40 
effekthrer Bestandteil in hoher Konzentration verwendet werden muB, effizient in den BasisbestandteO emge- 
bracht werdea Die Menge an medizinischem Bestandteil, die der Tablette zugesetzt werden soil, variiert in 
Abh&ngigkeit der diarakteristischen Eigenschaften jedes besonderen wirksamen Bestandteils, der ausgew^hlt 
wd und betrggt 10 bis 95 Massen%. 

Additive fOr Arzneimittel, die der Tablette gegebenenfalls zusStzlich zu den vorstehenden pharmazeutisch 45 
wirksamen Bestandteilen zugesetzt werden, undPassen beispielsweise Vehikel, prcBerleichtemde Zusdtze, Stabi- 
lisatoren und oberflftchenaktive MitteL Bestimmte Beispiele fOr Vehikel sind Maisstarke, Lactose, Sucrose und 
Mannose. Ein preBerleichtemder Zusatz kann beispielsweise Magnesiurastearat sein. Diese preBerleichtemden 
Zusatze kannen der Tablette in emer Menge von 0,5 bis 3,0 Massen% zugesetzt werden. 

Im Fall einer Depottablette vom nassen Matrixtyp, die durch das NaBverfahren gebildet wird werden ihr 50 
Bindemittel als andere Additive fOr Arzneimittel zugesetzt In diesem Fall wirkt der vorstehende HPMC-Be- 
standteil, der der Depotbasisbestandteil ist, auch als Bindemittel, die Tablette kann jedoch ebensogut andere 
Arten von HPMQ Hydroxypropyloellulose und/oder Polyvinylpyrrolidon cnthalten. Im allgemeinen wird solch 
ein Bindemittel in einer Menge von 2 bis 5 Massen%, bezogen auf das Gesamtgewicht der Tablette, eingesetzt 

Die erfrndungsgemSBe Depottablette kann mit einem Trocken- oder NaBverfahren hergestellt werdea Bei 55 
dem Trockenverf ahren wird die Depottablette durch einheitliches Vermischen eines pulvrigen pharmazeutisch 
wirksamen Bestandteils, eines HPMC-Produkts als ein Depotbasisbestandteil und eines Vehikels unter trocke- 
nen Bedingtmgen erhalten, wobei zudem ein preBerieichtemdes Mittel zugesetzt wird und das resulrierende 
Gemisch beispielsweise mit einer routierenden PreBraaschine verpreBt wird Als HPMC-Produkt wird die 
vorstehende HPMC verwendet, die eine ausreichend feine TeilchengrdBe und eine niedrige SchQttdichte hat Bei eo 
dem NaBverfahren kann andererseits die Depottablette durch Vermischen eines pulvrigen pharmazeutisch 
wirksamen Bestandteils, eines HPMC-Produkts mit ausreichend feiner TeilchengrfiBe und ernes Vehikels in 
Gegenwart von Wasser, eines organischen L5sungsmittels oder eines Gemisches daraus in einem Hochge- 
schwindigkeitsruhrapparat, Trocknen des resulderenden Gemisches und Durchleiten des getrockneten Pro- 
dukts durch ein Sieb, um K6mchen zu erhalten. erhalten werdea Die resuitierenden KOmchen werden mit 65 
anderen Zustoen, wie einem preBerleichtemden Zusatz. vermischt und in emer rouderenden PreBmaschine 
formgepreBt 

Wenn eine Depottablette von diesem Typ einem Patienten verabreicht wird schwillt der darin enthaltene 



3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



DE 44 14 544 C2 

HPMC-BestandteU durch schneUe Hydratisierung in dem K6rper des Patienten an und bildet so auf der 
Oberflache der Tablette eine Gelschicht Die Abgabegeschwindigkeit des phannazeutisch wrlaaiM 
teils wird durch verschiedene Faktoren. wie das Molekulargewicht der HPMQ die die Gelschicht bUdet, und 
derenHydratisierungsgeschwindigkeit. stark beeinfluBt .^^aa u\*^™„o«r»Rt 

Wenn HPMC-Teilchen mit einer GrdBe von nicht wemger als 0,15 mm Maschenweite (100 mesh) formgepreUt 
werden, bewirken die Teilchen eine dichte Agglomeration und dies wiederum verhindert die vorzeiUge Zerset- 
zung der Tablette in dem Anfangsstadium der Abgabe und jede Abgabe des darin enthaltenen Araneimittels im 
OberschuB. Andererseits bewirken HPMC-Teilchen mit groBer TeUchengr5Be beim Fonnpressen Agglomera- 
tion, jedoch haben die resultierenden Agglomerate eine grobe Dichte. Die SchOttdichte beeinfluBt das Form- 
preBvermdgen solcher Teilchen, die grob agglomerieren. stark. Wenn die SchOttdichte weniger als 035 &^ml ist. 
bewirken die HPMC-Teilchen, die eine TeilchengroBe von nicht weniger als 0,15 mm Maschenweite (100 mesh) 
haben. eine Zunahme der Harte nach dem Fonnpressen und eine Zunahme der Hydratisierungsgeschwmdigkeit 
Andererseits, wenn die Schuttdichte niedrig ist, nimmt die Oberfiache der HPMC-Teilchen zu und dies bewirkt 
eine Verbesserung des FormpreBvermdgens der TeUchen. , ^ , t t - u* *,*^n« 

Die erfindungsgemaBe Depottablette mit der vorstehenden Struktur erlaubt eine leidite KontroUe der 
Abgabegeschwindigkeit eines medizinischen Bestandteils bis zu einem vorbestimmten m^gen Niveau und 
ermoglicht die kontinuierliche Abgabe des medizinischen BestandteUs in vorbestmimter Konzentration Qber 
einen langen ZeitrauHL , * ^ , . « • • i 

Die vorliegende Erfindung wird im folgenden unter Bezugnahme auf die folgenden Beispiele genauer eriau- 
tert, jedoch ist die vorliegende Erfindung keinesfalls auf diese spezifischen Beispiele beschrankt 

Beispiell 

Nachdem 200 mg SaUcylamid und 50 mg HPMC einheitlich vermischt worden waren, wurde das resultierende 
Gemisch bei einem Druck von 100 kg/cm^ 30 Sekunden in einer IR-PreBmaschine verpreBt, wobei erne Depotta- 
blette erhalten wurde. Die hier verwendete HPMC war HPMC 2910 (erhaltlich von Shm-Etsu aemical Co, Ltd. 
unter dem Handelsnamen MethoUose 60SH-4000), wovon nicht weniger als 95 Massen% ein (100 mesh) Sieb mit 
0,15 mm Maschenweite passieren konnten und die eine SchOttdichte von 0,25 g/ml hatte. 

Beispiel 2 

Dasselbe Verfahren wie in Beispiel 1 wurde mit der Ausnahrae wederholt. daB die SchOttdichte der verwende- 
ten HPMC auf 030 g/ml eingestellt war. 

Vergleichsbeispiele 1 und 2 

Dasselbe Verfahren wie in Beispiel 1 wurde mit der Ausnahme wiederholt, daB die SchOttdichte der verwende- 
ten HPMC auf 0,45 g/ml oder 0^5 g/ml eingestellt war. 

Beispiel 3 

Nach gleichfSrmigem Vermischen von 240 mg Theophyllin. 60 mg HPMC und 3 mg Magnesiumstearat in 
einem ZwiUingstrommelmischer wurde das resultierende Gemisch auf die Obliche Weise verpreBt, wobei cine 
Depottablette erhalten wurde. Die hier verwendete HPMC war wie in Beispiel 1 HPMC 2910, von der mcht 
weniger als 98 Massen% ein (100 mesh) Sieb mit 0,15 mm Maschenweite passieren konnten und die erne 
SchOttdichte von 0,32 g/ml hatte. 

Vergleichsbeispiel 3 

Dasselbe Verfahren wie in Beispiel 3 wurde mit der Ausnahme wiederholt. daB eine HPMC verwendet wurde, 
von der nicht weniger als 80 MassenVo ein (100 mesh) Sieb mit 0,15 mm Maschenweite passieren konnten und die 
cine SchOttdichte von 033 g/ml hatte. 

Beispiel 4 

Nach gleichformigem Vermischen von 220 mg Ethenzamid. 80 mg HPMC und 3mg Magnesiumstearat in 
einem ZwiUingstrommelmischer wurxie das resultierende Gemisch in der Oblichen Weise verpreB^ wobei erne 
Depottablette erhalten wurde. Die hier verwendete HPMC war HPMC 2208 (erhilthch von Shm-Etsu Co. Ltd. 
unter dem Handelsnamen Methollose 90SH-100000), wovon nicht weniger als 95 MassenVo em (100 mesh) Sieb 
mit 0,15 mm Maschenweite passieren konnten und die eine SchOttdichte von 0,23 g/ml hatte. 

Qualitatsuntersuchung 

lede der Depottabletten, die m den Beispielen 1 bis 4 und den Vergleichsbeispielen 1 bis 3 hergesteUt worden 
war. wurde in einer Testldsung gemiB dem ROhrverfahren. das in The Phannaoopoeia of Japan (Abscfamtt 12) 
beschrieben ist. gelost; die Abgabegeschwindigkeit wurde in Zeitintervailen besUmmt. und die Ldsungsge- 
schwindigkeit wurde dann anhand der so bestimmten Abgabegeschwindigkeit ausgewertet Die hier verwendete 
TesU6sung war 900 ml Wasser. das bei 37*»C gehalten wurde. Die Anzahl der Umdrehungen der ROhrschaufel 
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wurdeauf lOOU/minfestgesetzt ; 

Die so erhaltenen Ergebnisse sind in der folgenden Tabelle 1 zusammengefaBt In der Tabelle I ist die 
"verstrichene Zeit* in Stunden und die "Abgabegeschwindigkeit" in "Massen%" ausgedrOckt 

Tabelle 1 



2eit Losungsgeschwindigkeit 

10 

Beispiele Vergleichsbeispiele 



verstrichen 


1 . 


2 


3 


4 


1 


2 


3 ' 


0,5 


13,2 


17,4 


6,2 


2,5 


21,5 


26,2 


49,6 


1,0 


17,1 


21,9 


11,3 


4,1 


26,6 


32,4 


56,7 


2,0 


23,2 


27,9 


19,7 


7,6 


32,6 


39,7 


65,8 


4,0 


34,3 


44,7 


32,6 


14,1 


44,5 


55,1 


80,3 


6,0 


44,0 


49,6 


48,7 


19,8 


55,1 


64,1 


91,1 


8,0 


54,9 


59,0 


60,9 


25,1 


63,0 


71,5 


98,8 


- 12,0 


71,9 


75,0 


80,0 


35,6 


78,0 


88,2 
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Die in den Beispielen 1 und 2 und in Vergleichsbeispielen 1 und 2 erhaltenen Ergebnisse zeigen deutlich, da6 30 
sich die Tablette in dem Anf angsstadium der Abgabe zu zersetzen beginnt, wobei der phannazeutisch wirksame 
Bestandteil spontan mit hoher Geschwindigkeit abgegeben wurde, und die Tablette nicht die erwOnschten 
andauemden Abgabecharakteristiken zeigte, wenn die Schtittdichte der verwendeten HPMC 035 g/ml flber- 
schritt Die in Beispiel 3 und in Vergleichsbeispiel 3 erhaltenen Ergebnisse zeigen, daB die beobachtete Abgabe- 
geschwindigkeit einer Abgabe nullter Ordnung entsprach, wenn HPMC-Teilchen verwendet wurden, von denen 35 
nicht weniger als 95 Massen% ein (100 mesh) Sieb mit 0,15 mm Maschenwcite passieren konntea Andererseits 
wurde festgestellt, daB sich die Tablette im Anfangsstadium der Abgabe zu zersetzen beginnt und daB der 
wirksame Bestandteil spontan mit hoher Geschwindigkeit abgegeben wird, wenn HPMC-Teilchen verwendet 
wurden, von denen weniger als 95 Massen% ein (100 mesh) Sieb mit 0,15 mm Maschenweite passieren konnten. 

40 

PatentansprQche 

1. Depottablette, die als Depotbasisbestandteil Hydroxypropyhnethylcelluloseteilchen enth&lt, deren 
Schfittdichte nicht mehr als 035 g/ml betrSgt, wobei nicht weniger als 95 Massen% em (100 mesh-)Sieb mit 
0,15 mm Maschenweite passieren kdnnen und die einen Substitutionsgrad an Methoxygnippen von 19 bis 45 
30 Massen% und einen Substitutionsgrad an Hydroxypropoxygruppen von4 bis 12 Massen% habea 

2. Depottablette nach Anspruch 1, wobei die Viskositat einer 2% waBrigen Ldsung der Hydroxypropylme- 
thylcellulose nicht weniger als 1000 cP, gemessen bei 20*Q betrSgt 

3. Depottablette nach Anspruch 1 oder 2, wobei der Gehalt an Hydroxypropyimethylcellulose in der 
Tablette 5 bis 90 Massen% betragt so 
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A depot tablet that contains as depot base component hydroxypropylmethylcellulose 
particles whose bulk weight is not more than 0.35 g/mL. where not less than 95 wt% can pass 
through a screen with 0.15 mm mesh size (100 mesh) and that have a degree of substitution of 
methoxy groups from 19 to 30 wt% and a degree of substitution of hydroxypropoxy group from 
4 to 12 wt%. 

Description 

This invention concerns a depot tablet of matrix type that can release a phannaceutically 

active component at fixed rates. 

The tolerability for a patient and a drug should be improved if the dmg has, for example, 
a side effect. A depot tablet is a medication in which the release rate of a specific 
phannaceutically active component in the body can be controlled so that the medical component 
is released continuously at a fixed low concentration, and the blood level of this specific medical 
component can be controlled so that it does not become higher than a fixed level, so that its 
tolerability for a patient is improved. In addition, the depot tablet enables a reduction of the 
frequency of the drug administration. For this reason the depot tablet must be able to keep its 

efficacy over a long period of time. 

Various types of depot tablets are known, for example a depot tablet of matnx type that is 
fomied by mixing a phaimaceutically active component, a water-soluble polymer and a wax and 
then molding the resulting mixture under pressure; a depot tablet of capsule type, which contains 
enteric particles containing a phannaceutically active component and a medical component, 
which are incorporated into a capsule; and a depot tablet of composite type which is obtained by 
molding a powdered component that contains a phannaceutically active component under 

pressure. . , . • • ^ 

The depot tablet of matrix type is also called a depot tablet of diffusion rate-detennining 
type The phannaceutically active component contained in it is released to the outside (i.e., the 
outside of the tablet) because of the concentration gradient at the component itself, which is 
produced because of the penetration of water, which acts as the driving force for this release 
phenomenon. The diffusion rate of the phannaceutically active component is controlled by the 
appropriate choice of depot base component. Among the matrix types 

hydrox>Tropylmethylcellulose (HPMC). which is a water-soluble polymer compound, is used as 
depot base component for depot tablets of gel matrix type. When such a depot tablet is 
administered to a patient, HPMC or a similar substance fonns a gel layer on its surface m the 
patient's body, so that the release rate of its phannaceutically active component is controlled. 
Most of the characteristic properties of the depot preparation are mainly detennined through the 
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properties of fte specific depot base component that is selected; particularly in.portant factors are 
especially the molecular weight and hydration rate (dissolving rate) of ti>e selected depot base 
If the depot tablet contains a very highly water soluble medical component or the depot 
tablet contains a high content of medical compone.,!, it is necessary that the depot base , 
component do a good job of delaying in particular the dissolvmg of the pharmaceuttcally acOve 
component, i.e., that it can control the dissolving rate of the pharmaceutically active compottent 
in the body. 

Compared to depot tablets of composite type, depot tablets of matnx type art: easily 
produced and cheap. The depot tablet described in the Japanese Patent Application wtth the 
PubUcation No. 5S-1 1053 1 contains HPMC. a 2% aqueous solution of v,hich has a maximum 
viscosity of 800 CP measured at 20-C and which has a degree of substibtlion of hydrox»ropoxy 
groups Irom 9 to 12 wt%. On the other hand, the depot table, described in the Japanese Patent 
Application with the Publication No. 4-15208 as depot base component contains at least 25.8 
wt% HPMC a 2% aqueous solution of which has maximum viscosity of 800 cP measured at 
20«C In this case the HPMC that is used has a degree of snbstinition of hydroxypropoxy groups 
from 4 to 32 wt% and a degree of substitution of melhoxy groups fiom 16 to 24 wt%. 

With these traditional depot tablets the depot base components begin to swell m water 
toough hydration or dissolving and then form gel layers when their phannaceutically active 

components begin to dissolve. If the particle size of the depot base component ,s large. Us 
hydt^tion rate willbe low and the extent of sweUmg that is seen durmghydrahonwllbeh^b^ 

4 gives rise to problems such that the tablets dissolve before the depot base component fomts 
a sufBcien. gel layer and, as a result, the release rate of the active component is '<«^f^^^ 
controlleA t addition, a base component with such large particle sizes wU not produce t^^l^ 
with the desired hardness, the resulting tablets will decompose in the mrtral stage of release and 
accordingly the tablets frequentiy do not have sutBcient depot charactensncs. 

4 Japanese Paten, Application with the Publication No. 62.149632 descrtbes a depot 
tablet that lik^ise uses HPMC as matrix base component. In this case a 2% aqueous solutron of 
Z HPMC has a viscosity of at least 800 cP measured at 20=C, a degree of subsbtirtton of 
hvdroxypropoxy groups from 7 to 12 wt% and a degree of substimtion of methoxy groups from 

28™° 1 1«0". ''^ P-i"^ « ""J"^* - "° '"^ " 
nasses through a screenwith 0.15 mm mesh size (100 mesh). 

A tasl of this invention is to make available a depot tablet in which the release rate of ,ts 
ohamtaceutically active component can be effectively and continuously controlled 
' Cep^t tablet in accordance with the invention contains as a depot-bas«i component 
hydroxypropyLethylcellulose particles that have a degr« of substimtion "f'-f-^J^H 
Z 19 » 30 wt%, a degree of substitution of hydroxypropoxy groups from 4 to 12 wt/., of 
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Which no less than 95 wt% can pass through a screen with 0.1 5 mm mesh size (100 mesh) and 
whose bulk weight is no more than 0.35 g/mL. 

The viscosity of a 2% aqueous solution of the hydroxypropylmethylcellulose particles is 
at least 1000 cP measured at 20°C and the content of hydroxypropylmethylcellulose in the tablet 

is5to90wt%. ^ 

The inventors of this invention estabhshed that if a depot tablet is used to control the 
release rate of a phaimaceutically active component, the release rate of the pharmaceutically 
active component is decisively affected by the particle size of the depot base component, i.e.. the 
HPMC the degrees of substitution of methoxy group and hydroxypropoxy groups, and the 
viscosiiy of an aqueous solution of it as well as said bulk weight, -me bulk weight is the weighed 

loose material per unit [sic]. . u • f 

The depot tablet in accordance with the invention, which was developed on the basis of 
the above statements, contains as a depot base component HPMC particles that have a degree of 
substitution of methoxy groups from 19 to 30 wt%. a degree of substitution of hydroxypropo,^ 
groups from 4 to 12 wt%. Their particle size lies in the range from not less than 0.15 mm mesh 
size (100 mesh). More precisely no less than 95 wt% of the particles can pass through a screen 
with 0 15 mm mesh size (100 mesh). The bulk weight of the HPMC particles is no more than 
0 35 g/mL The bulk weight of the HPMC particles is determined by measuring the weight of the 
particles that are necessary to fill a fixed volume without application of force, using an apparatus 
for synthetic detennination of the properties of powdered substances. The HPMC that is used 
here has a degree of substitution of methoxy groups from 19 to 30 ^% and a degree of 
substitution ofhydroxypropoxy groups from 4 to 12 wt%. 

The viscosity of a 2% aqueous solution of the HPMC is preferably no less than 1000 cP 
measured at 20°C. The elastic strength of the gel that is formed by hydration of the HPMC 
component increases with increasing molecular weight and correspondingly ^'nngs *out a 
decrease of the release rate of a pharmaceutically-active component. The content of said HPMC 
in the depot tablet in accordance with the invention is preferably 5 to 90 wt% and more 
preferably 10 to 50 wt%. The reason for this is that the resulting tablet will not have sufficient 
depot capacity if it is less than 5 wt%, where in contrast the release rate of active component m 
the end stage, in which the residual content of active component has decreased because of its 
continuous release, will decrease ifis exceeds 90 wt%. 

The HPMC used here can be produced by reacting a substance witii a desired 
etherification agent in the presence of an alkali catalyst. Said HPMC that is used in accorfance 
:!rtLLent^^ as depot base material is, for example, HPMC 2906, HPMC 2208 or HPMC 
2910 which are described in the Pharmacopoeia of Japan (Section 12). HPMCs of this type are 
commercially available, for example, from Shin-Etsu Chemical Co.. Ltd. under the trade names 
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Me.hol.os.60SH^,Methollose60SH.10000,Meftollose90SH-4000.1yWtoto^ 
9OSH-15O00. Mcttiollose 90SH.30000 and MeftoUose SOSH-IOOOOO. n>ese HPMC p^cts 
Zc vi^sWes (2% aqueous soWo.. 20»C) of [. respectively,] 4000 cP, .0,000 cP, 4000 Cp, 

15,000 cP, 30,000 Cp and 100,000 cP. 

In general the depot tablet contains at least onephannaceutically active component j 

(tog) and other «lditives necessary for drugs. Examples of phannaceutically active components 
include theophyllin, aspirin, acetaminophen, ethenzamide. ibuprofen. naproxen, prepranolol. 
methyldopa, fitros««ide, nifcdipin, pindolol, captopril, erythromycin, procanmannd. qumomne 
gluconate, .pnnonine sulfate, isosotbide dinitrate, vitamin preparations like vrtamms C, B,. B., 
B, and folic acid, iron preparations like ironOD sulfate and calcium cModde. These active 
components can, even if a hydrophilic active component or an effective compon^u has to be 
led in high concentration, be efficiently incorporated into ti.e base compon»t. lie amo^ of 
medical cLponent .h« is to be added to the .ablet vaHes in dependence on 
^operties of each particular active component that is selected, and amounts to 10 to 95 «t /». 
Additives for dmgs flrat are usually added to the tablet optionally m addition o sa.d 

. phamtaceutically-active components include, for example, vehicles, additives to facU^ 
pressinE. sti*i«-s and surface-active agents. Speciflc examples of vehicles are com sta,ch, 
lacto^. sucrose and mannose. A molding additive can be magnesium stearate for sample. 
n,e»moldingadditivescanbeaddedlolheti.bletinanamount&om0.5to3.0wt/.. 

mthecaseofadepo. tablet of wet matrix type dia. is formedby the wetprocess.bmd«s 

as other additives for dn.gs are added to them. In mis case the said HPMC -ponent, " 
fl.e depot base component, also acts as binder, but the .able, can jus. as easily cont^n ofter typ^ 
« hydrox>^ropy.ce.lul«e and/or polyvinylpyrrolidone, general such a bmder ,s used 
in an amount from 2 .0 5 wrti wifl. respect to the total weight of the tablet. 

rdepo. tablet in accordance with flie invention can be made by a dry or wet proce^. In 
ti,e dry process the depot table, is obuined by unifonnly mixing a powdered ph™tically 
activTcomponent. an HPMC product as depot base component and a veh.de und« *y 
^nditions and additionally a press-facilitating agent is added and the resultmg n^xtirre s 
ZTs^Z example with a roUry press machine. Tire said HPMC, which has sufBoent y ^ 
S'size and L bulk weight, is used as HPMC product In the we. process on flte o.h« hand 
ht t^^blet can be obtained by mixing a powdered pharmaceutically active component, an 
^MTproduct with sufficient fine particle size and a vehicle in tire presence of wa«. an 
"a^c solvent or mixmre hereof in a high speed mixer, drying tire resulting m>xtiire and 

product trough a screen to ob.ain particles The resulling parttcles a« ^xed 
JToLr additives such as a molding additive and molded under pressure m a rotary press 



machine. 
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When a depot tablet of this type is administered to a patient, the HPMC component 
contained in it sweUs in the patient's body because of rapid hydration and this way a gel layer 
fomis on the surface of the tablet. The release rate of the phannaceutically active component is 
highly affected by various factors like the molecular weight of the HPMC that fonns the gel 

layer and its rate of hydration. 

If HPMC particles with a size of not less than 0.15 mm mesh width (100 mesh) are 
molded under pressure, the particles produce dense agglomeration and this again prevents 
premature decomposition of the tablet in the initial stage of administration and any excessive 

administration of the drug contained in it. On the other hand, HPMC particles with a large 
particle size bring about agglomeration in molding under pressure, but the resulting additive wm 

have high density. The apparent density highly affects the compression molding behavior of such 
particles, which agglomerate in a coarse fashion. If the bulk weight is less than 0- 5 g^mL. 
HPMC particles, which have a particle size of not less than 0.15 mm mesh width (100 mesh), 
produce an increase of hardness after compression molding and an increase of the hydration rate. 
On the other hand, if the bulk weight is low, the surface of the HPMC particles decreases and 
this brings about an improvement of the compression molding behavior of the particles. 

Tlie depot tablet in accordance with the invention with the said structure enables easy 
control of the release rate of a medical component up to a predetermined low level and enables 
continuous administration of the medical component in a predetermined concentration over a 

lone period of time. i u ♦ 

The invention fa illustrated more precisely with reference to the followng examples, but 

the invention is not in any way limited to these specific examples. 

^'^^.r 200 mg salioylamide and 50 mg HPMC had been uni&nnly mixed together, the 
resulting mixd« was molded at a pressure of 100 kg/cm^ for 30 sec in an m ^ssing machme. 
producing a depot tablet. The HPMC used here was HPMC 2910 (obtamable from Stan-E^ 
Chemical Co.. Ltd., mtder the trade name MethoUose 60 SH.4O0O). of wbtch at least 95 w,/. 
»„lTp-.hroughascreenwi.h0.15mtnmeshsize(lOOmesh)and Which hadabulkwetg^tof 

0.25 g/mL. 

same process as in Example 1 was repeated except that the bulk wei^t of the HPMC 
that was used was adjusted to 0.30 g/mL. 



07/09/02 



TUE 13:11 FAX 



1^009 



7 

I 



rnmparative Example s 1 and 2 

The same procedure as in Example 1 was repeated except that the bulk weight of the 
HPMC that was used was adjusted to 0.45 g/mL or 0.55 g/mL. 

Fxamnle 3 . ! ^ 

After unifonnly mixing 240 mg theophyllin, 60 mg HPMC and 3 mg magnesium ste^ate 
in a twin cylinder mixer the resulting mixture was compression-molded in the usual way. 
producing a depot tablet m HPMC used here was, as in Example 1 , HPMC 29 1 0. of which no 
less than 98 wt% could pass through a screen with 0.15 mm mesh size (100 mesh), and which 
had a bulk weight of 0.32 g/mL. 

rnm parative Rxample 3 , , . , , 

n.e same process as in Example 3 was repeated except that an HPMC of which no less 
than 80 wto/o could pass through a screen with 0.15 mm mesh size (100 mesh) and which had a 
bulk weight of 0.33 g/mL was used. 



Rxample 4 

After uniform mixing of 220 mg ethenzamide. 80 mg HPMC and 3 mg magnesium 
stearate in a twin cylinder mixer the resulting mixture was molded mider pressure in the usual 
way to produce a depot tablet. The HPMC used here was HPMC 2208 (obtainable from Shin- 
Etsu'co Ltd, under the trade name Methollose 90 SH-100000),dfwhich no less than 95 wt% 

could pass through a screen with 0.15 mm mesh size (100 mesh) and which had a bulk weight of 

0.23 mm g/mL. 

Quality Test . ' 

Each of the depot tablets that were produced in Examples 1 to 4 and ComparaUve 
Examples 1 to 3 was dissolved in a test solution according to the stirring procedure described m 
the Phamiacopoeia of Japan (Section 12); the release rate was determined in time rnt^als ^d 
the dissolving rate was then evaluated by means of the thus-determined release rate. The test 
ritionused in this case was 900 mL water that wasmaintainedat3rC. The agitator ^^^^ 

''^^sulting products are summarized in the following Table 1 . In Table 1 the "elapsed 
time" in expressed hours and the "release rate" is expressed in wt%. 
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Table 1 



. ^Sifisungsgeschwindigkeit 

® © 

Bei^iele veargleichsbeispiele 



veretrlctien 


1 


2 


3 


4 


1 


2 


3 




13,2 


17,4 


6,2 


2,5 


21,5 


26,2 


49,6 


1,0 


17,1 


21,9 


11,3 


4,1 


26,6 


32,4 


56,7 


2,0 


23,2 


27,9 


19,7 


7,6 


32,6 


39,7 


65,8 


<tO 


34,3 


44,7 


32,6 


14,1 


44,5 


55,1 


80,3 


6,0 


44,0 


49,6 


48,7 


19,8 


55,1 


64,1 


91,1 


8,0 


54, d 


59,0 


60,9 


25,1 


63,0 


71,5 


98,8 


■ 12,0 


71,9 


75,0 


80,0 


35,6 


78,0 


88,2 





Key: 1 Time 

2 Dissolving rate 

3 Examples 

4 Comparative Examples 

5 Elapsed 

The products obtained in Examples 1 and 2 and in Comparative Examples 1 and 2 clearly 
show that the tablet began to decompose in the initial stage of administration, and the 
pharmaceutically active component was spontaneously released at a high rate, and the tablets did 
not show the desired long-term release characteristics when the bulk weight of the HPMC used 
exceeded 0.35 g/mL. The products obtained in Example 3 and in Comparative Example 3 show 
that the observed release rate corresponded to a release of zeroth order when HPMC particles of 
which no less than 95 wt% could pass through a screen with 0.15 mm mesh size (100 mesh) 
were used. On the other hand, it was found that the tablet begins to decompose in the mit.al stage 
of release and that the active component is released spontaneously at a high rate when usmg 
HPMC particles of which less than 95 wt% could pass through a screen with 0.15 tmn mess size 
(100 mesh). 
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Claims 

1 . A depot tablet that contains as depot base component hydroxypropylmethylcellulose 
particles whose bulk weight is no more than 0.35 g/mL. where no less than 95 wt% can pass 
through a screen with 0.15 mm mesh size (100 mesh) and which have a degree of substitution of 
methoxy groups from 19 to 30 wt% and a degree of substitution of hydroxypropoxy groups ^om 
4tol2wt%. 

2. A depot tablet as in Claim 1, where the viscosity of a 2% aqueous solution of the 
hydroxypropyhnethylcellulose is no less than 1000 cP, measured at 20''C. 

3. A depot tablet as in Claim 1 or 2, where the content of hydroxypropylmethylcellulose 

in the tablet is 5 to 90 wt%. 
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Pbazmaeau^xeal prapara^ioa con^lnin? metformin and 
prooassas for -blia production thereof 

The invention concerns pharmaceutical preparations 
containing metformin hydrochloride (also named metformin 
in the following) as the active saibstance and a 
hydrocqlloid former as a retarding agent and a process 
for the production thereof. 

It is Jcnown that metformin hydrochloride is a biguanide 
derivative ( 1 , i-dimethy 1-biguanidemonohydr ochJLoride ) 
that has an oral cintidiabetic action- Metformin 
sustained^release tedslets containing 850 mg metformin 
hydrochloride per film tablet (Glucophage® retard) are 
available on the marJcet. Since in contrast to other 
active sxibstances, metformin cannot be pressed as a pure 
saibstance (the material disintegrates after compression 
and is unchanged) , structure-forming auxiliary 
STibstances such a polyvinyl acetate have been utilized 
afe retarding agents for these high-dose sustained- 
release tablets (Lipha, "Fachinf ormation" Glucophage , 
August 1991; "Bundesverband der Pharmazeutischen 
Industrie e.V." Editor, "Rote Liste" 1993^ Edition 
Cantor, Aulendorf 1993) • The mechanism of action of such 
structural tablets is based on the fact that the readily 
water-soluble metformin diffuses out of the tablet in 
the gastro- intestinal tract independent of pH while the 
tablet structure with its coating is eliminated again 
almost unchanged. 
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The disadvantage of using such strucHure-f orming 
auxiliaury substances such as polyvinyl acetate is^ 
however, that they have to be processed with organic 
solvents especially in the granulation process and the 
organic solvent has to be removed again as completely as 
possible before the granulate can be processed further 
into coxopressed phannaceutical forms of administration 
and for example pressed into tablets. 

A need exists 1:o provide a 

pharmaceutical composition in the form of a readily*- 
compressible gramulate which contains the active 
sxibstance metformin with .the highest possible content of 
active substemce and a retarding agent which leads to a 
controlled release of the active substance in which the 
pharmaceutical composition ^ however, contains no 
structure-forming builders which have to be processed 
with organic solvents but whose composition should be 
based on substances that can be processed aG[ueously. Tt 
should be possible to easily compress these 
pharmaceutical compositions so that they are suitcLble 
for the production of solid pharmaceutical forms of 
administration such as e.g. tablets^ drag&es or compacts 
fpr filling capsules. In the production of tablets or 
other compacts the total weight should be no more them 
about 1200 - 1300 mg in order not to jeop«a:dise 
therapeutic safety (patient compliance) since patients 
often do not taJce larger oral f osmis of administration as 
regularly as prescribed. 

A further need exists to solve the problem of capping 

that is caused by the active substance suid is 
particularly pronoxinced in the case of metformin during 
the processing of the granulate for these high-dose 
forms of administration in pai^icular during the 
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producirion of taJDlets in order t:o avoid losses of yield 
diurlng producrbion and impairment of phamaceu-bical 
qualify. Capping deno*bes tiae de^cbmen't o£ pressed 
ma1:erlal in layers from lihe manufactured compact during 
pressing or shortly thereafter (Schepky G- in: 
Bruchbausen F. von et al. ; editors: "Hagers Handbuch der 
pharmazeutischen Praxis, vol. 2, methods ^ 5th edition. 
Springer Verlag, Berlin 1991) . In the case of metformin, 
part icu 1 a r ly when the content of active substauice in the 
granxxlate is highly dosed, it has tximed out that the 
tendency of capping is particularly high diiring the 
production of tablets. 

The causes for these tabletting problems may be manifold 
and complex. Capping can be triggered by an inadequate 
binder action, the moisture content of the granulate 
being too high or too low, unsuitable crystal forms, 
strongly aerophilic sxibstances, porosity which is too 
high, a powder content which is too high, inter- 
p2urticulate binding between the granulate particles 
which is too strong and by unsuitable gremulate forms. 
Machine^ependent factors that can lead to capping may 
be excessive pressing forces, badly used or worn tools, 
tpo excessive pressing rates and poor deaeration of the 
mould (static pressure) . In the case of the active 
substance metformin it has, however, turned out that the 
usual methods are not adequate to satisfactorily deal 
with capping of the tablet mass. A relatively high 
proportion of defective tablets have been regulcirly 
found in the production of the tablets and the 
tabletting had to be discontinued due to the high reject 
rates • 

The invention provides 

pharmaceutical compositions 
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contialnxng lilgh doses o£ me-tf ormin which contain a 
hydrocolToid former as a retarding agent and which has 
0^5 - 3 % by weight residual moisture in the 
pharmaceutical composition. These pharmaceutical 
compositions can be produced advantageously using 
aqueous solvents so that organic solvents are no longer 
required. In addition these compositions can 
surprisingly be readily compressed. They are therefore 
particularly suitable for the production of solid 
pharmaceutical forms of administration such as e.g. 
tablets, dragees or capsules and those can be 
manufactured with the aid of conventional processing 
machines on a technical scale and in good quality as 
well as in high yield without incxirring large losses due 
to iindesired capping. The invention therefore also 
concerns a corresponding process for the production of 
these solid forms of administration in which tt^^ 
appropriate pheurmaceutical compositions according to the 
invention are used in the form of granulates with 0,5 - 
3 % by weight residual moisture. The residual moisture 
is preferably l - 2^5 % by weight. In particular 1,5-2 
% by weight. 



Surprisingly it was also foiind that in the case of the 
granulate according to the invention the addition of 
hiimectants which is otherwise often required to set a 
constant residual moisttire until the granulate is 
compressed, can be omitted. This is psurticularly 
advantageous since this minimizes the addition of 
auxiliary substances and pharmaceutical compositions 
with a relatively high content of active substance are 
obtained* Xn addition these compositions have the 
advantage that they are stable on storage with respect 
to moisture content over a period of two or more days 
(calculated from manufactiire until the granulate is used 
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for tabletting) before being compressed witibout tHe 
occurrence of any dxscernible disadvan'bageous c2ianges in 
the coxnposil^ion. Tbis is a particular advantage since 
tbis allows several partial lots of production batches 
o£ the pharmaceutical composition to be produced which 
can then be mixed as a compressible mass at a later time 
point in a common last process step and it can be 
processed into solid pharmaceutical forms of 
adm inistration ■ Xn addition it surprisingly turned out 
that the use of a hydrocolloid former enabled in 
partic ular the poor compressibility loiown for metformin 
to be brought under control for the first time in a 
technically satisfactory manner. The solution according 
to the invention also ensured the desired retardation 
and compressibility by selection of a hydrocolloid 
former as a retarder amd by appropriate control of the 
production process (adhering to the critical residual 
moisture of . 0^5 - 3 % by weight) although the proportion 
of the hydrocolloid former in the formulation is 
exceptionally low. This is even more surprising since 
the active substance comprises the major portion of the 
formulation (about 70 - 95 % by weight) , the water- 
sorption capacity of which is very low (the pure active 
substance only binds 0^04 % by weight water at a 
relative humidity of 90 %) . 

The percentage by weight of the active siibstance in the 
high-dose phaannaceutical composition is in the range of 
at least 70 % by weight, preferably 80 - 95 % by weight 
relative to the pharmaceutical composition. The active 
siabstsmce can be used in the form of acid addition salts 
of inorganic or organic acids such as e.g. hydrochloric 
acid, formic acid, acetic acid, maleic acid, tartaric 
acid or fxxmaric acid. The hydrochloride salt is 
preferably used* ^ 
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/ The proportion of hydrocolloid former in -ttie 

pharmaceutical composition is up to IS % by weight, 
preferably 4 - 10 % by weight: in particular about 6 - 
8 % by weight. 

The common hydrophilic gel formers are suitable as 
hydrocolloid formers or as hydrophilic swelling agents 
within the sense of the invention such as for example 
cellulose derivatives, dextrins, starches, polymers 
based on carbohydrate, natural and hydrophilic gums, 
xanthans, alginates, gelatins, polyacrylic acid, 
polyvinyl alcohol or polyvinyl pyrrolidone. In the case 
of cellulose derivatives alkyl or hydroxyallcylcellulose 
derivatives preferably come into consideration such as 
e.g. methylcellulose, hydroacymethylcellulose, hydroxy* 
ethylcellulose , hydroxypropylcellulose , methy Ihydr oxy- 
ethylcellulose, methy Ihydroxypropylcellulose or sodium 
carboxymethylcellulose. In a preferred working variant 
of the invention, methy Ihydroxypropylcellulose (MHPC) is 
used. The hydrocolloid formers can be used individually 
as well as in mixtures of two or several colloid 
formers. The common polymers used for phaunaaceutical 
purposes with different degrees of soobstitutipn and/or 
different molecular weights corresponding to different 
degrees of viscosity of the aqueous solution can be used 
as suitaJale polymeric colloid formers based on 
cellulose. 

The use of hydrocolloid formers as retarding agents is 
based on the property of hydrocolloid formers of being 
able to form a gel matrix on contact with release medium 
or digestive juices which erodes and releases the active 
substance. The combined effect of the amount of 
hydrocolloid former and degree' of viscosity determines 
the time covirse of release in this case. Thus for 
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example riboflavin can be retiax'ded for several txorirs by 
vising a high proportion (70 - 95 % in relation to the 
core weight of a tablet) of polyvinyl alcohol of a low 
or medixim viscosity level (Meckel J.E. , Lippold B.C., 
Pharm. Research, 1993, 10, 1066-1070). 

The compressed forms of administration that are 
manufactured using the pharmaceutical composition 
according to the invention such as for example 
sustained-released metformin tablet cores can be 
additionally provided with a film coating- The film 
coating can on the one hand cause an additional 
retardation by using those film materials which 
represent film formers that are usually suitable for 
this purpose. On the other hand the film coating may be 
a taste-neutralizing film former to which dyes can be 
added if desired. In addition it is also possible to use 
films resistant to gastric juice. The percentage by 
weight of the film coating relative to the final tablet 
is in the usual range of 0,3 - 3,0 % by weight, 
preferably of o^a - 1^2 % by weight. Film formers which 
come into consideration are common film formers such as 
for example ethylcellulose , poly (methylmethacry late) 
derivatives (Eudragit®) and also soluble cellulose, 
derivatives such as methylhydroxypropylcellulose amd 
celliilose derivative for forming films resistant to 
gastric juice such as celltilose acetate-phthalate or 
methyl-hydroxypropylcellulose. Ethylcellulose is 
preferably used. The film formed can delay the 
dissolution of the active substance. The film coating 
may contain emollients, pore formers and pigments as the 
common auxiliary siibstances. 

The pharmaceutical forms of administration according to 
the invention such as e.g. tablets contain - in addition 
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to the active substance whose percentage in the form of 
administration is in the range of 70 • 95 % by weight 
(for example 850 mg of the active substance is 
preferably used in the case of sustadLned-release 
tablets) and the retarding agent - preferably 2 - 10 % 
by weight binding agent, up to 2 % by weight, preferably 
0,1 - 0,3 % by weight flow regulation agent and up to 
2 % by weight preferably 0^.4 - 1,1 % by weight lubricant 
in each case relative to the total weight of the mass 
ready for tabletting or to the tstblet core. The usual 
agents such as for example colloidal silicon dioxide 
come into consideration as flow regulation agents for 
the tablet according to the invention* Talcum or stearic 
acid or alkali or alkaline-earth salts thereof, in 
particular magnesixm stearate, are for example suitable 
as lubricants. Cellulose derivatives especially alkyl- 
cellulose and hydroxyalkylcellulose and in particuleur 
methylcellulose, hydroxymethylcellulose , hydroxyethyl-* " 
cellulose , hydroxypropylcellulose , methylhydroxyethy 1- 
cellulose, methylhydroxycellulose , dextrins, starches, 
special solxible starches, other polymers based on 
carbohydrates such as e.g. galactomannans , natural gums 
such as gum arabicum, traganth, sterculia, acacia and 
others, xanthans, alginates, polyacrylic acid, polyvinyl 
alcohol and polyvinyl pyrrolidone can be used for 
example as binding agents. Polyvinyl pyrrolidone is 
preferred. 

The pharmaceutical forms of administration according to 
the invention such as e.g. tablets are manuf actaired by 
mixing together the active substance, the retaording 
agent or a portion of the retarding agent and if 
desired, further atixiliary substances in the dry state, 
wet-granulating with water or an aqueous solution of a 
binding agent, drying the mass "ready for taibletting to a 
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desired residual mois^ture and afliervards ±t necessary 
laixing^ otiier portiion o£ tlie regarding agent: or oimer 
pharmaceutical subs1:ances with the granulate so that a 
residual moisture of 0^5 - 3 % by weight is obtained in 
the pharmaceutical composition in the last step o£ the 
process. In the wet-granulation a portion of the active 
substance, the auxiliary stibstances used and the 
retarding agent can be present totally or partially 
dissolved or suspended in water. If necessary organic 
solvents miscible with water can also be added such as 
for example acetone or lower alcohols such as methanol 
or ethatiol. 

The setting of the residual moisture is preferably 
achieved while drying in a fluidized bed process in 
which the wet-granulate is dried until the measured 
humidity in the exhaust air reaches the value determined 
in dried material in the coxirse of a calibration for 
residual moisture. The composition produced in this 
manner is subsequently processed in the usual manner 
into pharmaceutical forms of administration and for 
example pressed into tablets. The tablets can be coated 
with a film using the \isual coating processes. It is 
found that the residual moisture of 0^5 - 3 % by weight 
set with the aid of the hydrocolloid former ensures that 
the mass ready for tabletting can be compressed over the 
entire range of pressing power necessary to manufacture 
large tablets. 

The active substance can be completely or partially 
processed into a granulate with the hydrocolloid former 
iised for retardation or the hydrbcolloid former is 
completely admixed with a hydrocolloid former-free 
granulate after its manufacture. However, an additional 
improvement in tabletting properties is achieved when 
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the hydrocolloid former or a pEirt trhereof is granulated, 
wlttx tlie active substance* 

The coating of the taialet is cairr'ied out according to 
conventional methods such as e.g. the coating pai^ and or 
fluidized hed process. 

The sustained-release tablets according to the invention 
release metformin in a controlled manner over a period 
of 0,5 - 10 hours preferably over 4 hours (Fig. 1). The 
weight of the tablets is 1200 mg at most and preferably 
below lOOO mg .due to the fact that large amounts of 
additional auxiliary substances and especially 
humectants such as e.g. glycerol or sorbitol are not 
necessary due to the use of the hydrocolloid fozmer. 

It is intended to elucidate the invention by practical ' ' 
examples without limiting it thereto. 

In the following examples 1-6 the residual moisture 
was set in a range of 1,95 - 2,80 % by weight before the 
pharmaceutical composition was pressed into tablets in 
the form of a compressible mass* 
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ggample is 

Hydrocolloid former : . meUiylliydroxyprDpylcellulose • The 
proportion at MHPC can be vziried e.g. from 40 — 35 mg. 
Residual moisliure: 2,1 % 



Components : 



Tablet 
[mg] 



compressible 
mass 

[kg/l mio pieces] 



Core: 

metformin hydrochloride 
methylhydroxypropylcellulose 
polyvidone 
magnesiiam stearate 



850,00 
60,00 
38 1 00 

5y 00 



core total: 953,00 



850,00 
60,00 
38,00 
5,00 

953,00 



film coating: 

methylhydroxypropylcellulose 
ethylcellulose 
Ifacrogol 
titaniim dioxide 
^ coating total: 



20,00 
12,00 
4,00 
_4^00 
40,00 



20,00 
12,00 
4,00 
4,00 
40,00 



film tablet total: 



993,00 



993,00 



Production: 

The granulate for an amount of about l million tablets is 
produced in five partial batches. 170 kg metformin 
hydrochloride and 12 leg methylhydroxypropylcellulose are dry 
mixed with one another for each of the five partial batches 
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and we'k^gr'azniXa'ted In a mixer* wi'bli a 10 % aqueous binding 
agent solution of polyvidone. Afterwards tlie granulate is 
dried in a f luidized bed granulator until it has an adequate 
residtial moisture. The five partial batches are combined and 
mixed vitli 5 kg magnesiTom stearate. The compressible mass is 
tsJsletted.. The tablet cores are coated in a coating pan using 
the composition described for the film. . 

The above-mentioned formulation is adjusted to a residual 
moisture of 2^1 %. The tabletting proceeds without difficulty 
i.e. no., capping of the manufactured tablet mass is found. 
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Hydrocolloid former: hydroxyetliYlcellulose 
residual moislnire: 2,0 % 



Componentis ; 



Tablet 
[mg] 



compressible 
mass 

[Icq/l mio pieces] 



core: 

metformin hydrocliloride 
hydroxyettiylcellulose 
polyvidone 
magnesirm s tear ate 

core total: 

film coating: 

methyUiydroxypropylcellulose 
lactose 

ethylcellulose • 
Macrogol 

titanium dioxide 

coating total: 



850,00 
70,00 
40,^00 
5,00 

965,00 



5,00 

5^00 
10,00 

3,00. 

3,PQ 
26,00 



850^00 
70,00 
40,00 
5>00 

965,00 

5,00 
5,00 
10,00 
3,00 

26,00 



film tablet total: 991,00 



991,00 



The granulate is produced and processed further analogous to 
example 1; the tabletting proceeds without problems. 
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Hydrocolloid former: sodium carboxyaUiylcellulose 
residual moisture: 2,1 % 



components : 



Tablet 
[mg] 



compressible 
mass 

[kg/l mio pieces] 



core: 

metformin hydrochloride 
sodixam carboxyethylcellulose 
polyvidone 
magnesium stearat:e 

core total: 

film coating: 

methylhydroxypropylcellulose 

ethylcellulose 

Hacrogol 

titanium dioxide 

coating total: 



850,00 
30,00 
35,00 
5^00 

970^00 



5,00 
10,00 
4v00 
3,00 
22,00 



850,00 
80,00 
35^00 

5y OO 

970^00 



5,00 
10,00 

4,00 
-■3fP,0 
22,00 



film tablet total: 



992^00 



992,00 



The granulate is produced and processed further analogous to 
example l? the tabletting proceeds without problems. 
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Hydrocolloid former: polyacrylic acid 
residual mois^ttire: 2,8 % 



Componen'ts : 



Tablet 
[Big] 



compressible 
mass 

[lcg/1 mio pieces] 



core: 

metformih hydrochloride 850^00 

polyacrylic acid 60, 00 

methylhydroxypropylcellulose 3 o » oo 

magnesium st ear ate 5^00 

core total: 945^00 

film coating: 

methylhydroxypropylcellulose 10 , 00 

ethylcellulose 10,00 

Macrogol 3,00 

titanium dioxide 3 >Q0 

coating total: 26|00 

^ film tablet total: 971^00 



850,00 
60t00 
30f 00 
5,00 

945,00 



10,00 
10,00 
3,00 

3,00 

26,00 

971,00 



The granulate is produced and processed fxirther analogous to 
example 1. However, methylhydroxypropylcellulose is used in 
this case as a binding agent. The tabletting proceeds without 
problems . 
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Hydrocolloid former: hydroxypropylcellulose 
resldiial moisture: 1,95 % 



Tablet 
[mg] 



compr es s ible 
mass 

[kg/l mio pieces] 



core: 

metformiSi hydrochloride 850,00 850,00 

hydroxypropylcellulose 60,00 60,00 

polyvidone 40,00 40,00 

magnesiiim stearate 5^ 00 5 ^ oo 

core total: 955,00 955^00 

film coating: 

poly (ethylacry late-methyl 

methacrylate) dispersion 30 % 6,00* 6,00* 

talcum ' 1^20 1,20 

cUitif 02Utting agent 0,07 0^ 07 

coating total: 7,27 7,27 

^ film tablet total: 962,270 962^270 

*The stated weight relates to the dry substance. 

The granulate is produced and processed further analogous to 
example 1. However, the hydrocolloid former hydroxypropyl^ 
cellulose in this case is not grsmulated concurrently but 
rather dry mixed with the final granxilate. 
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Hydrocolloid former: methyUiydroxypropylcellulose 
residual mois-ture: 2^0 % 

In tbe following exaonple an addltilonal binding agen^ is 
cQinpleliely omitted r the methyUiydroxypropylcellulose used 
simultaneously functions as a binding and retsurding agent. 



Components = 



Tablet 
[mg] 



compressible 
mass 

[kg/1 mio pieces] 



core: 

metformin hydrochloride 850^00 

methylhydroxypropylcellulose 100 , 00 

magnesium stearate 5^ oo 

core total: 955,00 

film coating: 

methylhydroxypropylcellulose 20^00 

ethylcellulose 12 , 00 

Macrogol 4,00 

titanium' dioxide 4y 00 

coating total : 40,00 



850,00 
100,00 
5,00 
955,00 



20^00 
12,00 
4,00 

40,00 



film tablet total: 995,00 



995,00 



Production: 

The granulate is produced in 5 partial batches. 170 Xg of the 
active substance metformin hydrochloride and 18 kg 
methylhydroxypropylcellulose are admixed in a fluidized bed 
granulator. 2 kg methylhydroxypropylcellulose is dissolved in 
50 1 water. The dry mixture is gran\xlated with the binding 
agent solution in a fluidized bed granulator and subsequently 
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dried. The five pairtlal ba^cties are combined and mixed with. 
5 kg magnesixm s^eara^e* This compressible mass Is table-tted. 
The tablet cores are coated in a coating pan with the film 
having the described composition. 



pwmpi ^ 7; 

Hydrocolloid former: methylhydroxypropylcellulose 
residual moisture: 0,49 % 

In the formulation stated below a moisture of 0.49 % was 
obtained. Due to the high loss caused by capping, the 
tabletting had to be discontinued. 

Component:s ; Tablet 



[mg] 



core: 



metformin hydrochloride 
methylhydroxypropylcellulose 
polyvidone 
magnesium stearate 



350,00 
40,00 
38,00 
5.Q0 

553,00 



core total: 



film coating: 

methylhydroxypropylcellulose 

ethylcellulose 

Hacrogol 

titcuiium dioxide 



20, 00 
12,00 
4,00 

4rQ0 
40,00 



coating total: 



film tablet total 



993,00 
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Hydrocolloid former: gela-bin 
residual moisture: 0^48 % 

In -tlie f onmilation s1:at:ed below a mois-kure of 0^48 % was 
ob^ined. Due to the higb loss caused by capping^ the 
tabletting had to be discontinued. 



Components ; C^ig] 
core: 

metformin hydrochloride 850,00 

lactose 70, 00 

gelatin 40, 00 

silicon dioxide, highly dispersed 2*00 

magnesium stearate ?t^^ 

core total: 964,50 

film coating: 

methylhydroxypropylcellulose 10 , 00 

ethylcellulose 9,00 

diethyl phthalate 3,00 

titanium dioxide 3^00 

coating total: 25,00 

film tablet total: 989,5 
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1. Pharmaceutical composl'tiazi coxi'talning metformiji as 
IJia active substance and a hydrocolloid former as a 
retarding agent wherein- the residual moisture in the 

pharmaceutical composition is 0,5. to 3Z per weight. 

2. Pharmaceutical composition as claimed in claim 1 including 
conventional pharmaceutical auxiliary substances. 

3. Pharmaceutical composition as claimed in either one of claims 1 & 2, 
wherein irhe content of the active siibstance 

metformin is at least 70 %. 

4. Pharmaceutical composition as- claimed in any 'one of: claims. 1 to 
2, wherein the amoxint of hydrocolloid former is 4 - 

15 % by weight. 

5. Pharmaceutical composition as claimed in one of the 
claims 1 - ^, wherein the hydrocolloid former is 
selected from iihe group comprising cellulose 

^ derivatives, dextrins, starches, polymers based on 
carbohydrates, natural gums, xanthans, alginates, 
gelatins, polyacrylic acid, polyvinyl alcohol and 
polyviny Ipyrro lidone . 

"6. Pharmaceutical composition as claimed in claim 5, 
wherein the hydrocolloid former is a cellulose 
derivative in particul2Lr an aUcyl or hydroxyaUcyl- 
cellulose* 
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7^ Pbeunnaceu'kical composi-tion as claimed in claim 6, 
whez^ein tihe hydrocollold former is selected from 
met±Lylcellulose, hydroxymethylcelliilose, 
hydroacyethylcellulose , hydroxpropy Icellulose r 
metJiy Ihydr oxyetliy Icellulose , methy Uiydroxypropy 1- 
cellulose or sodiim carbo3cymet±Ly Icellulose . ' 

8. Ph.armaceut:ical composition as claimed in one of -the 
claims 1-7 containing 3 - S % by weight binding 
agents up to 2 % by weight flow regulation agent 
and up to 2 % by weight loibricant. 

9. Pharmaceutical composition as claimed in one of the 
claims 1-7 for the production of compressed solid 
pharmaceutical forms of administration in 
particular of tablets or compacts for filldLng into 
capsules • 

10. Pharmaceutical form of administration in the form 
of tablets or compacts for filling into capsules 
containing metformin as the active substance and a 
hydrocollold former as a retarding agent with a 

^ residual moisture of 0,5 - 3 % by weight relative 
to the weight of the tablet core or the f illmass of 
the capsule « 

1 1 . Pharmaceutical form of administration as claimed in 
claim 10 in the form of a tablet having a final 
weight below 1300 mg. 
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12. Process for the production of pharmaceutical compositions containing metformin as 
the active substance and a hydrocolloid former as a retarding agent, wherein the 
active substance and the retarding agent or a portion thereof are- granulated with an 
aqueous solvent containing binding agents if necessary. 

13. A process as claimed in claim 12, wherein the pharmaceutical compositions contain 
additional common auxiliary substances. 

14. A process as claimed in claim 13, wherein the other portion of the retarding agent 
or other common auxiliary substances are admixed with the granulate. 

15. A process as claimed in any one claims 12 to 14, wherein the granulate is 
compressed into tables. 

16. A process as claimed in claim 15, wherein the tables are subsequently coated with a 
film coating if desired, 

17. A process as claimed in any one claims 12 to 14, wherein the granulate is 
compacted and filled into capsules. 

18. A process as claimed in any one of claims 12 to 14, wherein methyl- 
hydroxypropylcellulose is used as the hydrocolloid former. 

19. A process as claimed in any one of claims 12 to 14, wherein up to 2% by weight 
flow regulation agent, up to 2% by weight lubricant and up to 5% by weight 
binding agent relative to the complete pharmaceuncal composition are used for the 
production of the granulate. 

\ 

20. Use of pharmaceutical compositions as claimed ia one of the claims 1 to 9 for the 
production of compressed pharmaceutical forms of administration in particular of 
tables or compacts for filling capsules. 
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21. A pharmaceuticai composition for the treatment of diabetes including metformin as 
active substance and a hydrocoUoid fonner as a retarding agent wherein the residual 
moisture in the pharmaceutical composition is 0,5 to 3% by weight. 

22. A pharmaceutical composition as claimed in any one of claims 1 to 9 and 21, 
substantially as hereinbefore described or exemplified. 

23. A pharmaceutical form of administration as claimed in either one of claims 10 and 
11, substantially as hereinbefore described or exemplified. 

24. A process according to the invention for production of pharmaceutical 
compositions, substantially as hereinbefore described or exemplified. 

25. Use as claimed in claim 20, substantially as hereinbefore described or exemplified. 

26. A pharmaceutical composition or pharmaceutical form of administration as claimed 
in any one of claims 1 to 11 and 21 to 23 whenever supplied with instructions for 
the use thereof in the treatment of diabetes. 

27- A pharmaceutical composition or pharmaceutical form of administration as claimed 
in claim 26 when the instructions are in printed or written form. 

28. A pharmaceutical composition or pharmaceutical form of administration as claimed 
in claim 27 supplied in a package or container having the said instructions provided 
therein or thereon. ^ 



DATED THIS 13 DAY OF SEPTEMBER 1995. . 

WEBBER WENTZfit 

Agent ^or^Applicant 
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